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PRIORITY APPLN. INFO.: 
AB Provided are novel hairpin ribozymes capable of 

activation by hybridization with oligonucleotide and 

resulting conformation change in the stem loop 

three-dimensional structure. Also claimed are encoding DNA, and method 
and kit for detection of target sequences using the ribozymes. Cleavage 
products are detected with fluorescent labeling or radioisotope labeling. 
Two hairpin ribozymes were prepared Activation by 
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hybridization with two oligonucleotides, one 2-O-Me 
modified, was observed 
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MARPAT 136:374805 
This invention is directed to a synthetic non-naturally occurring 
oligonucleotide compound which comprises nucleotides whose sequence 
defines a conserved catalytic region and nucleotides whose sequence is 
capable of hybridizing with a predetd. target sequence within a 
packaging sequence of an RNA virus. Preferably, the viral packaging 
sequence is a retrovirus packaging sequence or the HIV-1 Psi packaging 
sequence. The RNA virus may be HIV-1, Feline Leukemia Virus, Feline 
Immunodeficiency Virus or one of the viruses listed in Table 7. The 
conserved catalytic region may be derived from a hammerhead 
ribozyme, a hairpin ribozyme, a hepatitis 

delta ribozyme, an RNAase P ribozyme, a group I intron, a group II intron. 
The invention is also directed to multiple ribozymes, combinations of 
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ribozyme's, with or without antisense, and combinations of ribozymes, with 
antisense, and TAR decoys, polyTARs and RRE decoys targeted against the 
RNA virus. Vectors are also described. Further, methods of treatment and 
methods of use both in vivo and ex vivo are described. 
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APPLICATION DETAILS: 



PATENT NO KIND 
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US 2003077614 Al Provisional 



APPLICATION DATE 



WO 2002-US11683 20020412 
US 2001-283618P 20010413 
US 2002-122013 20020412 



PRIORITY APPLN. INFO: US 2001-283618P 20010413; US 2002-122013 

20020412 
AN 2003-093020 [08] WPIDS 
AB WO 200283891 A UPAB: 20030204 

NOVELTY - A new catalytic DNA or RNA molecule (I) that specifically 

cleaves Hairless Protein (HP) mRNA comprising: 

(a) a catalytic domain that cleaves mRNA at a defined consensus 
sequence; 

(b) a binding domain contiguous with the 5' end of the catalytic 
domain; and 

(c) a binding domain contiguous with the 3 f end of the catalytic 
domain . 

DETAILED DESCRIPTION - A new catalytic DNA or RNA molecule (I) that 
specifically cleaves Hairless Protein (HP) mRNA comprising: 

(a) a catalytic domain that cleaves mRNA at a defined consensus 
sequence; 

(b) a binding domain contiguous with the 5' end of the catalytic 
domain; and 

(c) a binding domain contiguous with the 3' end of the catalytic 
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domain. " 

The binding domains are complementary to and hybridize with 
the two regions flanking the defined consensus sequence within the HP mRNA 
at which cleavage is desired, where each binding domain is at least 4 
residues in length and both binding domains have a combined total length 
of at least 8 residues. 

INDEPENDENT CLAIMS are also included for the following: 

(1) a nucleic acid molecule (II) that specifically hybridizes 
to HP mRNA to inhibit the translation in a cell; 

(2) a pharmaceutical composition (III) comprising (I) and a 
pharmaceutical carrier; 

(3) specifically cleaving (Ml) HP mRNA by contacting the mRNA with 
(I), or contacting a cell containing the mRNA with (I); 

(4) specifically inhibiting (M2) the HP expression in a cell that 
would otherwise express HP by contacting the cell with (I); 

(5) specifically inhibiting (M3) the HP expression in a subject's 
cells by administering to the subject (I) or (III); 

(6) inhibiting (M4) hair production by a hair-producing cell by 
contacting the cell with (I); 

(7) inhibiting (M5) hair growth in a subject by administering (III) 
to the subject; 

(8) inhibiting (M6) the transition of a hair follicle from the anagen 
phase to the catagen phase by contacting the follicle with (I) or with 
(III) ; 

(9) producing (M7) (I) ; 

(10) a vector (IV) which comprises a sequence encoding (I); 

(11) a host-vector system (V) comprising a cell comprising (IV); 

(12) a pharmaceutical composition (VI) comprising the nucleic acid 
molecule produced by (M7) or (IV), and a pharmaceutical carrier; and 

(13) a non-human transgenic mammal (VII), where the mammal's genome: 

(a) has stably integrated therein a nucleotide sequence encoding a 
human HP operably linked to a promoter, where the nucleotide sequence is 
expressed; and 

(b) lacks an expressible endogenous HP-encoding nucleic acid 
sequence . 

ACTIVITY - Depilatory. 

MECHANISM OF ACTION - HP inhibitor. 

USE - The catalytic nucleic acid is useful for inhibiting hair 
production by a hair-producing cell, for inhibiting hair growth, and for 
inhibiting the transition of a hair follicle from the anagen phase to the 
catagen phase. The transgenic mammal is useful as a model for testing hair 
removal products which function by inhibiting HP expression. 

Newborn C57B1/6J mice were treated with a deoxy-ribozyme formula 
twice a day starting on the first day after delivery. For each treatment, 
2 micro g deoxy-ribozyme, dissolved in 85% EtOH and 15% ethylene glycol 
vehicle, were applied to a 1 cm2 area on the back. Control animals were 
treated with vehicle containing oligonucleotides of the same 
length but of random sequence. Mice were humanely euthanized after 28 
days, 35 days, or 8 weeks of treatment. The entire treatment area, 
together with an equal sized non-treated neighboring area of skin, were 
removed, fixed in formalin, embedded and processed for pathology. After 
continuous treatment, by day 20, the hair of the treated animals became 
visibly sparse one the treated area. Pathology specimens taken from the 
treated area at day 28 showed a decreased number of hair follicles, 
several dense, basophilic cell groups in the dermis corresponding to 
dermal papillae by morphology and localization, and an absence of 
surrounding epithelial hair follicle tissues and related hair follicles. 
Samples taken from the treated area at day 35 shoed a different result. 
Some follicles in telogen phase could be observed, although they were more 
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sparse than in the surrounding untreated area or in the samples from the 
untreated control animals. 
Dwg. 0/4 
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In Vitro Selection of Hairpin 
Ribozymes Activated with Short 
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Komatsu, Yasuo; Nobuoka, Kaoru; Karino-Abe, 
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Journal 
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We have carried out an in vitro selection to obtain an allosteric 
hairpin ribozyme, which has cleavage activity in the 

presence of an exogenous short oligonucleotide as a regulator. Random 
sequences were inserted in a region corresponding to the hairpin 
loop of the ribozyme. After 12 rounds of selection, DNA 
templates were cloned. Of a total of 34 clones, 18 contained the same 
sequence, and the obtained hairpin ribozymes showed 

the cleavage activity specifically in the presence of the regulator 
oligonucleotide. All of the clones contained sequences complementary to 
the regulator oligonucleotide. The ribozymes with high cleavage 
activities gained characteristic hairpin loops at the random domain, which 
were similar to each other. In the absence of the oligonucleotide, the 
loop domain within the allosteric ribozyme probably forms a slipped 
hairpin loop, and the complementary sequence, with the regulator 
oligonucleotide located at the single stranded loop, would allow easy 
access of the oligonucleotide. The binding of the regulator 
oligonucleotide triggers a structural change of the hairpin loop to form 
an active conformation. Furthermore, we constructed an allosteric 
hammerhead ribozyme by introducing the characteristic hairpin loop. The 
modified hammerhead ribozyme was also changed to an allosteric ribozyme, 
which was activated by the addition of the regulator oligonucleotide. The 
characteristic hairpin loop, which was proved to be regulated by an 
exogenous oligonucleotide in this report, may be used to control RNA 
functions in various fields. 
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AN 2001-258076 [26] WPIDS 

AB WO 200122864 A UPAB: 20010515 

NOVELTY - A polynucleotide sequence (I) which is upregulated in bladder 
cancer (BC) and whose expression is indicative of BC, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) diagnosing the presence of (BC) in a patient by analyzing for the 
presence of an expressed gene, where presence of the expressed gene is 
indicative of (BC) 

(2) a marker for BC, where the marker is an expressed gene, whose 
presence is indicative of BC; 

(3) antibodies (II) directed against the gene products of (I); 

(4) treating BC-associated pathologies, by administering an 
antagonist of a protein encoded by (I) or its probes; 

(5) regulating BC-associated pathologies in a patient, by 
administering antisense oligonucleotides or ribozymes against 

(I) or' a dominant negative peptide directed against the sequences or 
proteins; and 

(6) a gene therapy vehicle (III) for delivering (I) . 
ACTIVITY - Cytostatic. No biological data is given. 
MECHANISM OF ACTION - Gene therapy. 

USE - (I) is useful for diagnosing BC in a patient. An antagonist of 
a protein encoded by (I) or its probes is used to treat BC-associated 
pathologies. Antisense oligonucleotides or ribozymes against 

(I) or a dominant negative peptide directed against the sequences or 
proteins are used for regulating BC-associated pathologies in a patient 

(claimed) . 
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[15]; 1996-299901 [30]; 1998-034973 [04] 
[10]; 1999-142016 [12]; 1999-152791 [13] 
US 6221661 B UPAB: 20011026 

NOVELTY - A synthetic RNA catalyst (I) capable of cleaving an RNA 
substrate, the catalyst comprising a substrate binding portion and a 
' 'hairpin' 1 portion. 

DETAILED DESCRIPTION - A compound comprising the structure (I) : 

N = a ribonucleotide, deoxyribonucleotide, phosphorothioate, or 
modified nucleotide; 

(N)F3 and (N) F4 = oligonucleotide with a predetermined 
sequence which hybridizes with a target RNA sequence; 

F3 = an integer that defines the number of nucleotides in the 
oligonucleotide (provided it is at least 3) ; 

F4 = an integer that defines the number of nucleotides in the 
oligonucleotide (provided it is at least 3-5); 

(N)P1 and {N)P4 = an oligonucleotide with a predetermined' 
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sequence in which (N) P4 base pairs with 3-6 bases of (N)P1; 

PI = an integer that defines the number of nucleotides in the 
oligonucleotide (provided it is at least 3-6) ; 

(N)S1 = an oligonucleotide with a predetermined sequence 
3-7 base pairs in which (N)S1 is unpaired; . 

(N)P2 and (N)P3 = an oligonucleotide having a predetermined 
sequence in which (N)P2 base pairs with at least 3 bases of (N)P3; 

asterisk = base pairing between the nucleotides located on either 

side; 

solid lines = chemical linkages providing covalent bonds between the 
nucleotides located on either side; 

dashed lines = either a chemical linkage providing covalent bonds 
between the nucleotides located on either side, or the absence of chemical 
linkages; and 

(N)L2 = an oligonucleotide which may be present or absent 
(provided that L2 is an integer at least 3 if (N)L2 is present and 
provided that (N) F4-AAGA- (N) F3-5 1 does not comprise ACUGAAGAGACAAA) . 

INDEPENDENT CLAIMS are also included for the following: 

(1) an engineered DNA molecule (II) encoding (I); 

(2) a vector (III) comprising (II); and 

(3) a host cell (IV) transformed with (III) . 

USE - (I) Is used for cleaving RNA substrates, e.g. RNA from Human 
Immunodeficiency virus. 

DESCRIPTION OF DRAWING ( S ) - The 'hairpin' model for RNA catalysis. 
Dwg. 1/7 0 
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NOVELTY - Hammerhead or hairpin ribozymes comprising 
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one or imore 2 ' -O-methyl substituted nucleotides in one or both of the 

ribozyme f s flanking regions, are new. 

DETAILED DESCRIPTION - A new hammerhead ribozyme has the sequence 

(I), where the nucleotides forming the 5' CACU 3' (SI) and 5' CUAA 3' (S2) 

sequences of the ribozyme are 2 ' -O-methyl nucleotides. 
5' GCACACUCUGAUGCCGUUAGGCCGAAACUAAA 3' (I) 
INDEPENDENT CLAIMS are also included for the following: 

(1) increasing the catalytic activity of a ribozyme having the 
sequence (II) comprising preparing the ribozyme to have 2 1 -O-methyl 
nucleotides in the SI and S2 sequences of the ribozyme; and 

(2) compositions comprising the ribozymes and a facilitator 
oligonucleotide . 

5' G C AC AC U C U G AU G AG GC C G U U AGG C C G AAAC U AAA 3' (II) 

USE - The modified ribozymes are useful for enhancing the catalytic 
activity of ribozymes (claimed) . 

ADVANTAGE - The modified ribozymes are useful for enhancing the 
catalytic activity of ribozymes without reducing specificity. 
Dwg. 0/6 
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AB The invention provides a synthetic non-naturally occurring 

oligonucleotide compound comprising (1) nucleotides whose sequence 
defines a conserved catalytic region and (2) nucleotides whose sequence 
hybridizes with a predetd. target sequence within a Moloney murine 
leukemia virus (MLV) Psi packaging sequence or the HIV-1 tat sequence. 
Specifically, the (2) nucleotides are capable of hybridizing 
with the 243, 274, 366 or 553 target sequence in MoMLV and site 749 in the 
HIV Psi packaging site; addnl . targets may be found within the HIV genome, 
particularly within the tat sequence. The catalytic region may be derived 
from a hammerhead ribozyme, a hairpin ribozyme 

, a hepatitis delta ribozyme, an RNase P ribozyme, or a group I or a group 
II intron. Further, methods of treatment and methods of use both in vivo 
and ex vivo are described. Ribozyme constructs transfected into 
3T3-Mo-MLV-producing cell lines are able to suppress MoMLV replication. 
Transfection of ribozyme constructs for the HIV-1 Psi site in T 
lymphocytes confer protection against HIV challenge. 



REFERENCE COUNT: 
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AB WO 200039146 AUPAB: 20000823 

NOVELTY - Miniribozyme compounds (la) and (lb), are new. 

DETAILED DESCRIPTION - Miniribozyme compounds of formulae (la) and 

( lb) , are new . 

X, G10.1, Cll.l, C, G, A and U = individually a nucleotide 
substituted or modified in its sugar, base or phosphate; 

(X)n and (X)n' = an oligonucleotide with predetermined 
sequence; 

n and n ' = an integer which defines the number of nucleotides in the 
oligonucleotide; 

X' = ribonucleotide such as C, G, A and U; 
a = 0 or 1; 

N = nucleotide such as C, G, A and U/T; and 
H = C, A and U/T. 

with the proviso that the sequence 5 1 -NNHH-3 * is not UUUU, CUCC, AAUU 
or GGCA. The predetermined sequence of oligonucleotide is 
capable of hybridizing with RNA target sequence to be cleaved. 
If a is 0 then the A located 5 1 of (X)a is bonded to the G located 3' of 
(X)a. 

INDEPENDENT CLAIMS are also included for the following: 

(1) a composition comprising (I) in association with an acceptable 
carrier; 

(2) an oligonucleotide transfer vector (II) containing a 
nucleotide sequence encoding (I); and 

(3) a host cell transformed by (II) . 

ACTIVITY - Antiviral; anti-HIV; antiarthritic; antiarteriosclerotic; 
anti-inflammatory; antipsoriatic; vasotropic; cytostatic; antibacterial. 

MECHANISM OF ACTION - RNA transcription inhibitor. No supporting data 
is given. 

USE - (la), (lb) or oligonucleotide transfer vectors (II) 
containing a nucleotide sequence encoding (I), are useful for cleaving a 
target mRNA in a host cell (claimed) for treating viral diseases caused by 
herpes simplex virus or AIDS and other inflammatory diseases such as 
arthritis and circulatory disorders such as atherosclerosis and 
restenosis, psoriasis, cervical preneplasia, papilloma disease, bacterial 
and prokaryotic infection, neoplastic conditions associated with 
production of aberrant RNAs such as in chronic myeloid leukemia. (la) or 
(lb) may be combined with pharmaceutically or veterinarally acceptable 
carriers or may be supplemented in a composition with one or more 
anti-viral, anti-fungal, anti-bacterial, anti-parasitic, anti-protozoan or 
anthelminthic agents, herbicides or pesticides. 

ADVANTAGE - (la) and (lb) are capable of hybridizing with a 
target RNA to be cleaved and exhibit a very high cleavage rate at a low 
Mg2+ concentration. 
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NOVELTY - Substance (I) capable of inhibiting presenilin 2 (PS2) 
expression in neurodegenerative diseases or (familial) Alzheimers disease, 
is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) a ribozyme (II) capable of cleaving PS2-specific mRNA; 

(2) a recombinant DNA molecule (III) encoding (II); 

(3) a recombinant cDNA molecule (IV) encoding (II); 

(4) a recombinant vector (V) comprising (IV); 

(5) a host cell comprising (IV); 

(6) a pharmaceutical composition comprising (I), (II), 
and a carrier; and 

(7) preparation of (II), comprising expressing (III), 
a host cell; 

(8) preparation of (II), where (III), (IV) or (V) are synthesized in 
an automatic synthesizer. 

ACTIVITY - Nootropic; neuroprotective; antiparkinsonian. 
MECHANISM OF ACTION - Inhibitor of presenilin 2 expression; Apoptosis 
inhibitor. The effect of ribozyme in inhibiting the overexpression of PS2, 



(III) or (V) 
(IV) or (V) in 
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preventing susceptibility of neurons to apoptotic stimuli and neuronal 
death was tested by inducing apoptosis in HeLa cells transfected with 
plasmid (pBSK+/PS2-rzII73 . 13 . 3) comprising the ribozyme rzll73/13.3. 
Staurosporine was added at different concentrations to normal and 
transfected HeLa cells and the extent of apoptosis was measured by cell 
death detection enzyme linked immunosorbent assay (ELISA) . The results 
demonstrated marked resistance of PS2 knockdown cells to apoptosis 
stimulation by 1 pM-1 nM staurosporine, compared to cells expressing 
normal levels of PS2. 

USE - (I), (II), (III) or (V) is useful in medicine compositions, for 
the treatment of neurodegenerative diseases such as Alzheimer's disease, 
especially familial Alzheimer's disease (claimed). 

ADVANTAGE - The use of ribozymes selectively inhibits translation of 
PS2 gene, rather than irreversibly damaging or eliminating the target 
gene. Structurally modified ribozymes have increased resistance to 
nucleases, increased retention time and high efficiency at target site. By 
reducing the amount of ribozymes, adverse side effects are reduced. 
Dwg.0/12 
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^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB At least three different approaches may be used for gene targeting 

including: A) gene knockout by homologous recombination; B) employment of 
synthetic oligonucleotides capable of hybridizing with 
DNA or RNA, and C) use of polyamides and other natural DNA-bonding 
molecules called lexitropsins . 

Targeting mRNA is attractive because mRNA is more accessible than the 
corresponding gene. Three basic strategies hare emerged for this purpose, 
the most Familiar being to introduce antisense nucleic acids into a cell 
in the hopes that they will form Watson-Crick base pairs with the- targeted 
gene's mRNA. Duplexed mRNA cannot be translated, and almost certainly 
initiates processes which lead to its destruction, The antisense nucleic 
acid can take the form of RNA expressed from a vector which has been 
transfected into the cell, or take the form of a DNA or RNA 
oligonucleotide which can be introduced into cells through a 
variety of means. DNA and RNA oligonucleotides can be modified 
for stability as well as engineered to contain inherent cleaving activity. 

It has also been hypothesized that because RNA and DNA are very similar 
chemical compounds, DNA molecules with enzymatic activity could also be 
developed, This assumption proved correct and led to the development of a 
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' '.general-purpose 1 1 RNA-cleaving DNA enzyme, The attraction of DNAzymes 
over ribozymes is that they are very inexpensive to make and that because 
they are composed of DNA and not RNA, they are inherently more stable than 
ribozymes, 

Although mRNA targeting is impeccable in theory, many additional, 
considerations must be taken into account in applying these strategies in 
living cells including mRNA site selection, drug delivery and 
intracellular localization of the antisense agent. Nevertheless, the 
ongoing revolution in fell and molecular biology, combined with advances 
in the emerging disciplines of genomics and informatics, has made the 
concept of nontoxic, cancer-specific therapies more viable then ever and 
continues to drive interest in this field. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 

AB Antisense targeting, an innovative technology based on preventing 

biosynthesis through sequence-specific hybridization of mRNA to 
synthetic oligodeoxynucleotides (ODNs), is used to selectively and 
transiently downregulate the expression of any gene product. Its potential 
applications are both investigative (neurobiology and related disciplines) 
and therapeutic (oncology, virology, genetic diseases), and several 
antisense-based drugs are currently undergoing clinical trials. However, 
the reported efficiencies vary and there Is still a lack of clarity in the 
underlying mechanisms of action. A critical factor of antisense efficiency 
is the issue of target site selection, as both mRNA and ODN molecules 
exhibit a significant amount of highly heterogeneous self-structure and 
the region selected for targeting may well be sterically or energetically 
inaccessible. Because of the prohibitively large chain length, mRNA 
structural information is not accessible by X-ray crystallography or NMR, 
making a modeling approach indispensable. 1 outline how the latest 
molecular modeling techniques can be employed to establish the secondary 
(2D) and tertiary (3D) structures into which a given mRNA folds during and 
after transcription. The aim should be to integrate 2D prediction results 
achieved by (a) free-energy minimization, (b) kinetic folding simulations, 
(c) iterative population breeding by genetic algorithms, and (d) 
phylogenetic comparison techniques. These results can form the input of a 
3D structure prediction paradigm based on constraint-satisfying 
programming, governed by experimental molecular mechanical constraints, 
and refined by molecular dynamics simulations. Finally, the automated 
docking (by simulated annealing) of ODN molecules to the mRNA structure 
can provide information about the accessibility of target mRNA regions for 
hybridization. To date, the great majority of studies that employ 
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ahtisen'se as a tool select their target sequences more or less randomly. 
Although the wealth of molecular interactions that take place within a 
cell makes complete predictability unrealistic, the hind of information 
that can be extracted from such techniques is of relevance to every 
application of antisense technology, both investigative and therapeutic. 
(C) 2000 Academic Press. 
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(A) A compound has an autocatalytic portion of sequence (I) . 

5 , -(N)*Fl-CS-(N)*F2-(N)L3-(N)F3-AGAA-(N)F4-(N)Pl-(N)Sl-(N)P2-(N)L2-(N)*P3- 
AUAUUAC- (N) *P4-3 1 (I) N = a ribonucleotide which may be the same or 
different; (N)F1, (N)F2, (N)F3 and (N)F4 = an oligonucleotide 
(ON) having a predetermined sequence which is capable of 
hybridising with an RNA target sequence to be cleaved; F2 = an 
integer which defines the number of nucleotides in the ON with the proviso 
that F3 is at least 3; Fl = an integer which defines the number of 
nucleotides in the ON with the proviso that F4 is from 3-5; F3 = an 
integer which defines the number of nucleotides in the ON with the proviso 
that F3 at least 3; F4 = an integer which defines the number of 
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nucleotides in the ON with the proviso that F4 . = 3-5; each of (N) PI and 
(N)P4 = an ON having a predetermined sequence such that (N)P4 base-pairs 
with 3-6 bases of (N)P1; PI = an integer which defines the number of 
nucleotides in the ON with the proviso that PI = 3-6; (N)S1 = an ON having 
a predetermined sequence of 3-7 base-pairs such that (N)S1 is unpaired; 
(N)P2 and (N) P3 = an ON having a predetermined sequence such that (N) P2 
base-pairs with at least 3 bases of (N)P3; each * represents base pairing 
between the nucleotides located on either side; each solid line represents 
a chemical linkage providing covalent bonds between the nucleotides 
located on either side; (N)L2 represents an ON with the proviso that L2 
represents an integer at least 3; (N)L3 = an ON; provided that 
(N) F4-AAGA- (N) F3-5» does not comprise ACUGAAGAGACCAAA. Also new are: (1) 
an engineered DNA molecule coding for a compound as in (A); (2) a vector 
operatively linked to expression control sequences containing a nucleotide 
sequence which on transcription gives rise to a compound as in (A); (3) a 
host cell transformed with a vector as in (2) . 

USE - The compounds (I) act as RNA catalysts which can be used to 
cleave a specific sequence in naturally-occurring RNA having a cleavage 
sequence, as well as RNAs which have been engineered to contain a cleavage 
sequence. Hosts can be transformed with vectors that, when transcribed, 
will produce RNA catalysts which can cleave any RNA, native or foreign, 
found in the host. Hosts can be transformed with vectors that, when 
transcribed, produce RNA catalysts which can regulate the expression of 
genes by cleaving messenger RNA or which act as anti-viral agents by 
cleaving viral RNA. The products have application in vitro and in vivo in 
prokaryotes and eukaryotes of plant or animal origin in regulating gene 
expression and for controlling viral infections. The products can also' be 
used in gene mapping. 
Dwg.0/43 
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structures of nucleic acids as well-as their enzyme- and 
ribozyme-catalyzed reactions. 
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OTHER SOURCE(S): MAR PAT 130:22238 

AB This invention relates to identification, synthesis and use of nucleic 

acid catalysts to cleave RNA species that are required for cellular growth 
responses. In particular, the invention describes the selection and 
function of ribozymes capable of cleaving RNA encoded by c-raf gene. Such 
ribozymes may be used to inhibit the proliferation of tumor cells in one 
or more cancers, restenosis, psoriasis, fibrosis and rheumatoid arthritis. 
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A new type of hairpin ribozyme 
consisting of three domains. 
Komatsu Y; Kanzaki I; Shirai M; Ohtsuka E 
Faculty of Pharmaceutical Sciences, Hokkaido University, 
Sapporo, Japan. 

BIOCHEMISTRY, (1997 Aug 12) 36 (32) 9935-40. 
Journal code: 0370623. ISSN: 0006-2960. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199709 

Entered STN: 19970922 
Last Updated on STN: 19970922 
Entered Medline: 19970908 
We have constructed a new hairpin ribozyme with three 
stem-loop domains. In the ribozyme, another domain 
(domain I 1 ) was connected to the 3 ' -end of domain II of the parent 
hairpin ribozyme, and the new ribozyme can be trimmed 

after transcription from the DNA template using T7 RNA polymerase. Since 
a mutant ribozyme containing a substitution at the essential base in 
domain I' lacked the 3 '-trimming reaction, the autoprocessing activity was 
proved to be derived from the catalytic reaction, similar to the wild-type 
ribozyme. Furthermore, the structure of the cleavage site from the 
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self- trimming reaction was identified as a 2', 3 '-cyclic phosphate, which 
is the same as that of the wild-type. The processed ribozyme was designed 
to cleave an external substrate RNA derived from the mRNA of the human 
inducible nitric oxide synthase and was proved to cleave at the expected, 
unique site. The hairpin ribozyme containing the 

three-domains exhibited the 3 1 -self-trimming activity even in a runoff 

transcription reaction from the plasmid harboring the ribozyme gene with 

the three domains. The new type of hairpin ribozyme 

thus obtained has three stem-loop domains and is able 

to act as a catalytic RNA for both cis and trans cleavage. These 

ribozymes are of interest from the point of -the structure-function 

relationship of the hairpin ribozyme and provide an 

important insight into over understanding of the role of the domain-domain 
interaction in the catalytic activity. 
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Faulhammer D.; Famulok M. 

M. Famulok, Institut fur Biochemie-Genzentrum, 
Feodor-Lynen-Str 25, 81377 Munchen, Germany 
Journal of Molecular Biology, (1997) 269/2 (188-202). 
Refs: 76 

ISSN: 0022-2836 CODEN: JMOBAK 
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Journal; Article 
029 Clinical Biochemistry 

English 
English 

By in vitro selection, a variety of catalytic DNA oligonucleotides 
were obtained which cleave chimeric oligonucleotides at a single 
ribonucleotide position embedded within a deoxyribonucleotide context in 
the presence or absence of divalent metal ions. After several cycles of 
selection/amplification in the absence and in the presence of low amounts ■ 
of Mg2+ two different types of catalysts emerged: one type depended 
strongly on Mg2+ or other divalent metal ions, the other type performed 
cleavage reactions independently of Mg2+ in the presence of spermine. 
Experimental analysis of the secondary structure of some of the selected 
deoxyribozymes was carried out by chemical probing. The ribonucleotide in 
the selected catalysts is unpaired and presents the cleavage site to the 
attacking nucleophile. Our results suggest that the main selection 
criterion under metal-free conditions was a favourable arrangement of the 
attacking nucleophile and the phosphate leaving group. The cleavage rates 
of the selected divalent metal independent catalysts are within the same 
order of magnitude as the rate of metal independent substrate hydrolysis 
in the hammerhead ribozyme. One of the metal dependent catalysts showed an 
unexpected preference for Ca2 + instead of Mg2+. In this deoxyribozyme 
binding of Ca2 + ocurred co-operatively whereas binding of Mg2+ did not. 
Comparison of the secondary structure and reactivity of this catalyst with 
Mg2 + and Ca2 + suggests that here a special binding pocket for Ca2 + was 
selected. This deoxyribozyme achieved a rate acceleration of substrate 
cleavage in the order of at least 104 compared to the uncatalysed reaction 
performing a cleavage mechanism similar to that of the hammerhead or 
hairpin ribozyme. 
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WO 1995-IB50 W 19950105 
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AB This invention is directed to a synthetic non-naturally occurring 

oligonucleotide compound which comprises nucleotides whose sequence 
defines a conserved catalytic region and nucleotides whose sequence 
capable of hybridizing with a predetd. target sequence within a 
packaging sequence of an RNA virus. Preferably, the viral packaging 
sequence is a retrovirus packaging sequence or the HIV-1 Psi packaging 
sequence. The RNA virus may be HIV-1, feline leukemia virus, feline 
immunodeficiency virus, etc. The conserved catalytic region may be 
derived from a hammerhead ribozyme, a hairpin 

ribozyme, a hepatitis delta ribozyme, an RNAase P ribozyme, a 
group I intron, or a group II intron. The invention is also directed to 
multiple ribozymes and combinations of ribozymes with antisense nucleic 
acids and/or TAR decoys or and RRE decoys. Vectors are also described. 
Further, methods of treatment and methods of use both in vivo and ex vivo 
are described. Ribozyme constructs targeting the HIV-1 packaging site and 
transfection of human CD4+ peripheral blood lymphocytes with such 
constructs were demonstrated. HIV-1 replication in these cells was 
inhibited. 
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Entered Medline: 19960910 
Reversely joined ribozymes (Komatsu et al., 1995) have been proven to be 
active. Here we describe the construction of hairpin 
ribozymes with separated domains, but containing complementary 
arms for association of the two domains. Linker nucleotides were inserted 
between the arms and domains. These ribozymes were active under the 
standard conditions .(12 mM MgC12), depending on the length of the linker. 
When the complementary arms were covalently joined through a stable loop, 
these ribozymes showed cleavage activities. However, the K(m) value of 
the stem-loop ribozymes was found to be larger than 
that of the parent ribozyme, which can adopt both linear and bent 
conformations. Kinetic analyses of these modified hairpin 
ribozymes suggest a higher turnover of the hairpin 
ribozyme as compared to other small ribozymes. The present 
ribozymes provide insight into the nature of the domain interaction and 
are suitable for physicochemical studies on the tertiary structure of the 
hairpin ribozyme . 
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FOLDING OF THE HDV ANTIGENOMIC RIBOZYME PSEUDOKNOT 
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(Reprint) 

UNIV PARIS 07, INST JACQUES MONOD, CNRS, LAB PHOTOBIOL 
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NUCLEIC ACIDS RESEARCH, (01 APR 1996) Vol. 24, No. 7, pp. 
1351-1359. 
ISSN: 0305-1048. 
Article; Journal 
LIFE 
ENGLISH 
36 

^ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 
A trans-acting system has been designed in order to explore the 
three-dimensional structure of the antigenomic HDV ribozyme, In this 
system, the substrate (SANT) is associated by base-pairing to the 
catalytic RNA (Rz.ANT) forming helix HI. RzANT is able to cleave 
specifically the RNA substrate as well as a deoxysubstrate analogue 
containing a single ribocytidine at the cleavage site (position -1), This 
demonstrates that such deoxysubstrate analogues are valuable tools for 
structural studies of this ribozyme domain, They form however weak 
complexes with RzANT which is due in part to their ability to fold as 
stable hairpins unlike the RNA substrate, Using a set of full deoxy or of 
mixed deoxy-ribo substrate analogues site-specific substituted with the 
photoaf f inity probe deoxy-4-thiouridine, ds(4)U, at a defined position, we 
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we're able to determine a number of long range contacts between the 
substrate and the ribozyme core, In particular, crosslinks between 
substrate position -1 and position -2 with residues C15, G19 and C67, 
thought to be involved in the ribozyme catalytic site, were detected, A 
three dimensional model of the antigenomic ribozyme system, derived from 
the structure proposed by Tanner et al. [Current Biol. (1994) 4, 488-498] 
for the genomic system was constructed, Apart from residue deletion or 
insertion, only minor accommodations were needed to account for all 
photocrosslinks but one which is' attributed to an alternative 
hybridization of the substrate with the ribozyme, This study 
therefore further supports the structure proposed by .Tanner ef al, for the 
pseudoknot model. 
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US 1999-376687 Al 19990818 
AB Enzymic RNA mols. which cleave ICAM-I mRNA, IL-5 mRNA, rel A mRNA, 

TNF-a mRNA, RSV mRNA or RSV genomic RNA, or CML associated mRNA, and 
use of these mols. for the treatment of pathol. conditions related to 
those mRNA-levels; ribonucleosides or nucleotides modified in 2 1 , 3' or 
5', methods for their synthesis, purification and deprotection; vectors 
containing 

multiple enzymic nucleic acids, optionally in chimeric form with tRNAs; 
method for introducing enzymic nucleic acids into cells by forming a 
complex with a second nucleic acid, where the complex is capable of taking 
an R-loop base-paired structure; method for altering a mutant nucleic acid 
in vivo by hybridization with an oligonucleotide 

capable of activating dsRNA deaminase, comprising an enzymic activity or a 
chemical mutagen. Further are disclosed trans-cleaving or -ligating 
hairpin ribozymes lacking a substrate RNA moiety, as 

well as hammerhead ribozymes having an interconnecting loop between base 
pairs in stem II. 
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AB A synthetic non-naturally occurring oligonucleotide compound 

(Markush structure given) which comprises (1) nucleotides whose sequence 
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—defines a conserved catalytic region and (2) nucleotides whose sequence is 
capable of hybridizing with a predetd. target sequence within a 
packaging sequence of an RNA virus. Preferably, the viral packaging 
sequence is the HIV-1 Psi packaging sequence. The RNA virus may be HIV-1, 
Feline Leukemia Virus, Feline Immunodeficiency Virus, etc. The conserved 
catalytic region may be derived from a hammerhead ribozyme, a 
hairpin ribozyme, a hepatitis delta ribozyme, an RNase P 

ribozyme, a group I intron, or a group II intron. The invention is also 
directed to multiple ribozymes, combinations of ribozymes, with (out) 
antisense, and combinations of ribozymes and antisense targeted against 
the RNA virus and such combinations further including polyTAR, RRE, or TAR 
decoys. Vectors or ribozymes with (out) antisense and polyTAR, RRE, or TAR 
decoys are also described. Further, methods of treatment and methods of 
use both in vivo and ex vivo are described. 
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Hairpin ribozymes consist of two stem- 
loop domains, and these domains are assumed to interact with each 
other to produce the self-cleavage activity. We have studied the 
relationship of the tertiary structure of the hairpin 
ribozyme and the cleavage activity by dividing and re-joining the 
domains. A hairpin ribozyme (E50) was divided at the 

hinge region, and the main part was joined to a substrate (SI) using tri- 
or pehta-cytidylates . These ribozymes retained the cleavage activity in 
the presence of the rest of the molecule, indicating that the active 
conformation could be maintained if the two domains interacted with each 
other. Based on the these results, we designed a new type of 
hairpin ribozyme by replacing one of the domains. To 

maintain the interaction of the domains, oligocytidylates were inserted at 
a junction. These reversely jointed riboiz^me complexes showed cleavage 
activity that was dependent on the linker lengths. These modifications in 
the primary structure of the hairpin ribozyme confirm 
the structural requirement for the catalytic reaction and provide 
information for the correlation of the tertiary structure with the 
cleavage of the hairpin ribozyme. 
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...ABSTRACT: proteins has important therapeutic potential. Synthetic 

double-stranded phosphorothioate oligonucleotides with high affinity for 
a target transcription factor can be introduced into cells as decoy *cis* 
-elements to bind the factors and alter gene expression. The CRE (cyclic 
AMP response element ) transcription factor complex is a pleiotropic 
*activator* that participates in the induction of a wide variety of 
cellular and viral genes. Because the CRE *cis* -element , TGACGTCA, is 
palindromic, a synthetic single-stranded oligonucleotide composed of the 
CPE sequence self -*hybridizes* to form a duplex/*hairpin* . Herein we 
report that the CRE-palindromic oligonucleotide can penetrate into cells, 
compete with CRE enhancers for binding transcription factors, and 
specifically interfere with CRE... 
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...proteins has important therapeutic potential. Synthetic double-stranded 
phosphorothioate oligonucleotides with high affinity for a target 
transcription factor can be introduced into cells as decoy *cis*-elements 
to bind the factors and alter gene expression. The CRE (cyclic AMP response 
element ) transcription factor complex is a pleiotropic *activator* that 
participates in the induction of a wide variety of cellular and viral 
genes. Because the CRE *cis* -element , TGACGTCA, is palindromic, a synthetic 
single-stranded oligonucleotide composed of the CRE sequence self- 
hybridizes* to form a duplex/*hairpin* . Herein we report that the CRE- 
palindromic oligonucleotide can penetrate into cells, compete with CRE 
enhancers for binding transcription factors, and specifically interfere 
with CRE. . . 
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SUMMARY: Synthetic double-stranded DNA with high affinity for a target 
transcription factor can be introduced into target cells as decoy *cis*- 
elements to bind the factor and alter gene transcription. The CRE (cyclic 
AMP response element) -transcription factor complex is a pleiotropic 
*activator* that participates in the induction of a wide variety of 
cellular and viral genes. Because the CRE *cis* -element TGACGTCA is 
palindromic, a synthetic single stranded oligonucleotide composed of the 
CRE sequence, which will self -*hybridize* to form either a duplex or 
*hairpin* , when introduced into a cell, can act as a decoy for the 
transcription factor. We have investigated the CRE-palindromic and - 
*hairpin* forming oligonucleotides as transcription factor decoys and the 
biological effects thereof. Herein we report that the CRE- palindromic 
oligonucleotide penetrated into cells, competed with CRE. . . 
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